1. INTRODUCTION {#sec1-1}
===============

Gestational diabetes mellitus (GDM), as a common pregnancy complication, is defined as glucose intolerance with onset or first recognition during pregnancy ([@ref1]). GDM is associated with adverse perinatal outcome, and increased long-term risks of type 2 diabetes mellitus, metabolic syndrome and cardiovascular disorders for both mother and offspring ([@ref2]-[@ref6]). Hence, the impact of GDM on maternal and infant health is of great clinical and public health importance. The prevalence of the disorder is increasing all over the world, but most noticeable in developing countries ([@ref7]). Like many developing countries, Bosnia and Herzegovina is experiencing increased prevalence of obesity and other risks of GDM development ([@ref8]-[@ref10]). The aim of this study was to determine GDM prevalence, maternal characteristics and pregnancy outcomes for the first time among women in Bosnia and Herzegovina by using the WHO diagnostic criteria.

2. MATERIALS AND METHODS {#sec1-2}
========================

A cross-sectional observational study was conducted in the Herzegovina-Neretva County, southern part of Bosnia and Hezegovina from October 2010 through March 2011. Actually, the research was conducted at two public, ante-natal clinics in the western part of Mostar city and Čapljina city and in the University Hospital Mostar as a reference institution for deliveries in Southern-Western region of Bosnia and Herzegovina. The participants were pregnant women with singleton pregnancies aged 18 years or older who participated in this research during their usual ante-natal clinic visits. In the study period, as recommended for high-risk population, all pregnant women from the western part of Mostar and Čapljina city who consecutively attended local public antenatal clinic at 22-32 weeks of gestation underwent an oral glucose tolerance test (OGTT) with 75 g glucose due to one or more GDM risk factors or characteristic pregnancy complications: pre-pregnancy overweight and obesity (maternal body mass index ≥ 25kg/m^2^), family history of diabetes type 2, previous pregnancy complicated with GDM, birth weight ≥ 4000g, stillbirth with no clear obstetric cause or major cardiovascular / CNS malformation, history of polycystic ovary syndrome, current hypertensive disorder after 20 weeks of gestation, recurrence of glucosuria, and polyhydramnios. Those with no GDM risk factors were advised to participate in the study at 22-32 weeks of gestation, and they were informed about OGTT procedure and the possible effects in the same manner as we informed the high-risk pregnant women. Gestational age was determined by last menstrual period (LMP) and according to early ultrasound examination. Exclusion criteria were diabetes type 1 or 2 prior to pregnancy, multifetal pregnancy and age younger than 18. A total of 285 pregnant women finally participated in this study. All of them completed OGTT and gave birth at the University Hospital Mostar where the data were finally collected for the prevalence, maternal characteristics and pregnancy outcomes (premature delivery, cesarean delivery, large for gestational age/LGA, birth trauma, neonatal hypoglycemia, neonatal hyperbilirubinemia, early neonatal death). LGA was defined as a birth weight above the 90th percentile for gestational age. Neonatal hypoglycemia was defined as glucose level \< 2.2 mmol/L or \< 40mg/dl. Neonatal hyperbilirubinemia was defined as jaundice requiring phototherapy, except the one caused by ABO or Rh isoimmunisation. Each participant underwent a standard 2-h OGTT, with the use of a 75g dose of glucose, and with plasma glucose levels (PGL) measured fasting and 2-hour after ingestion. PGL was measured by means of enzymatic methods according to International Federation of Clinical Chemistry (IFCC). All participants were required to fast staring the night before.

Statistical analysis was performed using descriptive statistics, c^2^ test, Fisher's exact test, and Student's t-test for independent samples or Mann-Whitney U test depending on the sample distribution. Mean and standard deviations, as well as, median and interquartile range are reported for continuous variables. Frequency and percentage were reported for categorical variables. The distribution of the sample was tested by Kolmogorov-Smirnov test. Software system SPSS for Windows (11.0, SPSS Inc, Chicago, Illinois, USA) was used for statistical analysis of the obtained data. Statistical significant difference was at p \< 0.05.

3. RESULTS {#sec1-3}
==========

A total of 285 participants had a diagnostic OGTT and complete data regarding maternal characteristics and perinatal outcomes during the study period were obtained. Maternal and their newborns' characteristics, and pregnancy outcomes are summarized in [Table 1](#T1){ref-type="table"}. The mean age of the participants was 29.8 ± 5.6 years (mean ± SD), and more than half of them were primiparas (51.2%). The GDM was diagnosed in 31 (10.9%) participants according to the WHO diagnostic criteria ([Table 2](#T2){ref-type="table"}). Cigarette smoking and previous GDM as GDM risk factors were significantly more frequent in the GDM group (p = 0.015, p \< 0.001) compared to the group of pregnancies with normal glucose tolerance. Further, [Table 2](#T2){ref-type="table"} shows differences in pregnancy complications and adverse perinatal outcomes of the participants according to GDM status. There were significant differences in cesarean deliveries and neonatal hypoglycemia (p = 0.015, p = 0.002).
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Maternal and newborns' characteristics, and pregnancy outcomes in the group of participants (n=285)
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Comparison of the maternal characteristics, pregnancy complications and adverse outcomes between the groups of pregnancies with normal glucose tolerance (NGT) (n = 254) and GDM (n = 31)
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4. DISCUSSION {#sec1-4}
=============

Gestational diabetes mellitus has long been recognised as a complex problem in pregnancy due to significant levels of fetal and maternal morbidity ([@ref2], [@ref4], [@ref11]). The prevalence of the disorder is increasing all over the world, but most noticeable in developing countries ([@ref7]). The main objective of this study was to asses prevalence of GDM and associated risk factors as well as pregnancy outcomes in the Southern part of Bosnia and Herzegovina. This is the first study to estimate the prevalence of GDM in this region of developing countries. We found that the prevalence of GDM was 10.9% according to 1999 WHO criteria. GDM prevalence in European countries is most often reported as 2-6% of all pregnancies ([@ref12]). Reported GDM prevalence is higher in the Southern Mediterranean seaboard but also in some other parts of Europe such as Ireland (10%) and Finland (10-11%) ([@ref12],[@ref13]). Accordingly, our unselected population of pregnant women should be classified to the high GDM prevalence group (10.9%). This result is comparable with the studies published from Asian developing countries, including Bangladesh (9.6%), Malaysia (11.4%) and India (13.9%) ([@ref7], [@ref14], [@ref15]). South Asian ethnic origin was observed as an independent risk of GDM and type 2 diabetes development ([@ref16], [@ref17]). It is well known that the prevalence of GDM varies widely worlwide according to the various diagnostic criteria that are of significantly different sensitivities and specificities ([@ref18]). The variation may be also due to age and ethnic structure of the study population, dietary habits diversity, and socioeconomic factors. The estimated high prevalence of GDM in developing countries, including Bosnia and Herzegovina could be explanined by socioeconomic factors. Like many developing countries, Bosnia and Herzegovina is experiencing increased prevalence of obesity and other risks of GDM development due to socioeconomic status and lifestyle factors ([@ref8]-[@ref10]). It is likely that stressful events, dietary habits and sedentary life styles are responsible for the increase in obesity and GDM ([@ref19]). In a previous study, Cullinan at al. found increased prevalence of GDM for women in the lowest socioeconomic group when compared to the highest, suggesting a strong association between socioeconomic status and GDM prevalence ([@ref20]). Comparing maternal characteristics according to the GDM status we observed statistically significant association between GDM and prenatal cigarette smoking. Previous studies of associations between cigarette smoking and GDM are uncommon and conflicting ([@ref10]). However, prevalence of cigarette smoking as a behavioural risk factor in our pregnant women population is worrying in comparison with some other reports ([@ref21]). We also observed statistically significant association between onset of GDM and previous GDM. This data is consistent with the observations published in some other studies ([@ref22], [@ref23]). Previous studies reported older age as an independent risk factor for GDM, as well as increasing pre-pregnancy BMI and excessive gestational weight gain ([@ref10], [@ref22]-[@ref24]). In the present study, the mean age of GDM participants as well as the mean pre-pregnancy BMI and the mean gestational weight gain was higher, but not statistically significant. In addition, family history of diabetes type 2, history of polycystic ovary syndrome, birth weight of the previous child ≥ 4 kg and previous stillbirth as GDM risk factors were more frequent in the GDM group compared to the group of pregnancies with normal glucose tolerance, but not significantly. Most of the previous studies that reported significant associations between GDM and listed maternal charasteristics (family history od diabetes type 2, increasing pre-pregnancy BMI, excessive gestational weigt gain, history of polycystic ovary syndrome, birth weight of the previous child ≥ 4 kg and previous stillbirth) had significantly higher number of participants and thus increased statistical power ([@ref10], [@ref22]-[@ref25]). Analyzing specific GDM pregnancy complications and outcomes, we found significant difference between GDM group and normal tolerance glucose group in cesarean delivery rate and neonatal hypoglycemia. These data are consistent with previous published observations ([@ref26], [@ref27]).

Our study had some limitations. A cross-sectional design of our research could have resulted in selection bias because only women with singleton pregnancies who had an antenatal check-up during an observed time interval and in selected clinics participated in the study. Thus, our results may not be generalizable to all Bosnia and Herzegovina women. Further, our study did not have sufficient statistical power for maternal characteristics as GDM risk factors and pregnancy outcomes examination due to relatively small sample.

5. CONCLUSION {#sec1-5}
=============

This study presents a relatively high prevalence of GDM in Bosnia and Herzegovina. There is a general observation that the prevalence of GDM is increasing in developing countries. Accordingly, it is important to increase awareness of GDM among medical professionals and pregnant women in Bosnia and Herzegovina. Ultimately, there is a need for large well-designed study on GDM prevalence and its other features in this region of the developing countries.
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